Factors associated with the basal level of serum thyrotropin (TSH) were analyzed over a wide range of pathophysiological conditions by means of a large laboratory database on thyroid function.
Factors associated with the basal level of serum thyrotropin (TSH) were analyzed over a wide range of pathophysiological conditions by means of a large laboratory database on thyroid function.
When data were analyzed two-dimensionally, serum TSH showed significant inverse correlations with total triiodothyronine (T3), free T3 index (FT3I), total thyroxin (TT4) and free T4 index (FT4I) in the order of increasing intensity. The three-dimensional analysis, however, revealed that 1) total hormone levels were actually unrelated to serum TSH when the levels of free hormone indices were held constant, 2) the relation between FT3I and TSH became obscure when the influence of FT4I was similary removed. On the other hand, 3) the relation of FT4I with TSH was unaffected by the level of FT3I.
These results suggest that free T4 is the main determinant of the serum TSH level. This study also implies that it is possible to use large amounts of laboratory data to elucidate the overall profile of a given patho-physiological system, whose structure is only partially revealed by conventional clinical or animal studies.
Both T4 and T3 are known to have various degrees of biological activity (Chopra et al., 1967) .
Large proportions of them are bound to serum proteins, and their hormonal actions are exerted through the fractions of their free forms (Ingbar et al., 1965) , but the relative contributions of the two hormones to thyroid function are unknown.
One way of comparing their hormonal actions is to examine their individual effects on negative feedback regulation of TSH secretion (Hoskins, 1949; Reichlin and Utiger, 1967 ; Hershman and Pittman, 1971; Synder and Utiger; 1972; Faglia et al., 1978 these squares with reference to the X and Y variables. When all the data were sorted, the median value of the third variable, Z, was obtained for each square and plotted threedimensionally (Fig. 1) . The median points of adjacent squares were then connected either in the direction of the X axis to see the relationship between Z and Y by holding X constant, or in the direction of Y to examine the relationship between Z and X. Here, the variables X and Y were TT4, FT4I, TT3 or FT3I, and Z was always set as TSH. 
Results

Two-dimensional relations between TSH and thyroid hormones
The logarithm of the serum TSH concentration (log (TSH)) showed almost a linear negative correlation with serum level of TT3, FT3I, TT4 and FT4I, in the order of increasing intensity (Fig. 2) . The correlation coefficients calculated from the data within the windows shown in the figures were -0.20,-0.29, -0.42 and -0.47, respectively.
Three-dimensional relations between TSH and thyroid hormones
The apparent relation between TT4 and TSH was totally lost under the conditions where the level of FT4I was kept constant (Fig. 3 top left) . Meanwhile the relation between FT4I and TSH was almost unaffected by the level of TT4 (Fig. 3 top  right) .
Similarly the apparent inverse correlation between TT3 and TSH was lost when the level of FT3I was held constant (Fig. 3  middle left) .
It is noticed that there is a slight positive correlation between TT3 and TSH at the level of FT3I less than normal. This phenomenon clearly represents the socalled low T3 syndrome, characterized by a proportional decline in TSH values with the decrease in TT3.
When TSH, FT4I and FT3I were analyzed together, the close negative correlation between FT4I and TSH was almost unchanged irrespective of the level of FT3I (Fig. 3  bottom  left) . On the other hand, the reciprocal relation between TSH and FT3I became less apparent when FT4I was held constant at a level of between 5 and 18 ( Fig. 3 bottom right) . Furtheremore, when FT4I was fixed at a level of less than 5.0, the correlation between TSH and FT3I was lost almost completely.
Mapping of the median TSH value on the plane of FT4I and FT3I
The median TSH profile shown in Fig. 3c was subjected to mathematical smoothing with the two-dimensional filter. The smoothed TSH profile is shown in Fig. 4 this is very difficult to obtain under experimental conditions. We can never, however, be very sure about the validity of the results. Nevertheless, the following points may be taken into account in interpreting our results: 1) The patient population was almost constant judging from the stability of the yearly distribution patterns.
2) The number of data points was large enough to exclude the possible influence of deviated points when medians rather than the arithmetic means were used in the analyses.
The median TSH value may be considered to be that of a stationary phase determined by a basal level of serum thyroid hormones rather than that of a transient or dynamic phase, since data from TRH tests were not included and negligible number of samples were taken after other acute stimulation tests such as the T3 suppression test. Therefore, the TSH profile does not represent the direct feed-back effect of peripheral thyroid hormones, but shows the values that are most likely to be attained at equilibrium for a given level of thyroid hormones. With this reasoning in mind, our results may be interpreted as follow:
1) The apparent relationships between TSH and total thyroid hormones are false correlations simply reflecting very close correlations between total hormones and free hormone indices. This not only confirms the clinical value of calculating free hormone indices (Chopra et al., 1980 dos Remedios et al., 1980 but also suggest the risk of judging multifactorial observations unilaterally.
2) The close association between TSH and FT4I, irrespective of the level of FT3I, implies that free T4 may play a primary role in determining the basal (equilibrium) TSH level.
3) The actual lack of association between TSH and FT3I at low FT4I states suggests that measurement of FT3 in such states may not add much to the information already obtained by measuring FT4I or free T4 by RIA. 4) Our map of the median TSH profile provides a broad view of the pathophysiology involving the pituitary-thyroid axis. It is also of practical use in judging whether a given TSH value is appropriate for given levels of FT4I and FT3I.
Although far from revealing exact details of the entire pathophysiological system concerned, the current analysis allows us to have a practical overview of the system as it actually exists. In general, such an approach by means of a large laboratory database may be of special value in elucidating the complicated pathophysiological data structure that is only partially revealed by conventional clininical or animal studies under limited experimental conditions.
